, Zn II and Fe III complexes have been prepared and characterized in previous study. According to analytical, UV-visible and IR data, the metal complexes are formed by coordination of the N, O atoms of the ligands and metal:ligand ratio was found to 1:2 for all the complexes. In this study, photoluminescence properties of L 1 H and its metal complexes were investigated.
INTRODUCTION
Among the various ligands, Schiff base ligands have significant importance because Schiff base ligands are potentially capable of forming stable complexes with metal ions [1] . By attaching donor atoms of Schiff bases, they can coordinate various metals and stabilize them in different oxidation states; such complexes are used as catalysts in many important processes [2, 3] . The N=N bonds in azo compounds are good electron/hydrogen acceptors [4] . The molecule bears the azoimine (-N=N-C=N-) functional group, and is an efficient p-acid system for stabilization of low oxidation state metal ions [5] . Synthesis of metal complexes with luminescence properties has attracted much attention in recent years due to their importance in designing sensors and optical materials [6] . Azo compounds and their complexes are of interest for application in detection of ions in solution. Although, a few azo ligands have been utilised as chemosensors for anions and cations [7] [8] [9] [10] [11] [12] [13] [14] [15] but there are scarcity of luminescent metal complexes incorporating azo ligands which can act as efficient sensors for anions. Metal complexes of Schiff bases have been extensively studied at scientific applications as catalysts due to their attractive chemical and physical properties.
In our previous study, the synthesis and characterization of L1H and its complexes were done [16] . Ligand and complex structures were confirmed by, elemental analysis, FTIR, 1H-, 13C-NMR, and UV/Vis spectroscopy, mass spectrometry, thermal analysis, molar conductivity. Single-crystal X-ray analysis were performed for ligand (L Due to the importance of the various properties of Schiff base metal complexes, we herein reported the luminescence properties of L 1 H and its metal complexes.
EXPERIMENTAL

Materials and measurements
The single-photon fluorescence spectra of the ligand (H 1 L) and their metal complexes (Cu(II), Co(II), Ni(II), Zn(II) and Fe(III)) were collected on a Perkin Elmer LS55 luminescence spectrometer. All the samples were prepared in spectrophotometric grade solvents and analyzed in a 1 cm optical path quartz cuvette. The solution concentrations of the ligand and complexes in DMF solvents were 4.8 x 10
-5 mol L-1.
KSU. Journal of Engineering Sciences, 18(2), 2015
The different concentrations studies were done in the 1x10 -3 -1x10 -7 M range and in the DMF solution.
Synthesis of (E)-5-((4-bromophenyl)diazenyl)-2-hydroxybenzaldehyde
(E)-5-((4-bromophenyl)diazenyl)-2-hydroxybenzaldehyde was prepared according to the literature method [17] . (Figure 1 ) was synthesized as follow; 10 mmol (3.05 g) of (E)-5-((4-bromophenyl)diazenyl)-2-hydroxybenzaldehyde and 10 mmol (0.93 g) of aniline were condensed by refluxing in 70 cm3 of absolute ethanol for 3 h. The solution was left at room temperature. 4-((E)-(4-bromophenyl)diazenyl)-2-((E)-(phenylimino)methyl)phenol was obtained as orange micro crystals; the micro crystals were filtered off, washed with 10 cm3 of absolute ethanol and then recrystallized from DMF.
Synthesis of 4-((E)-(4-bromophenyl)diazenyl)-2-((E)-
(phenylimino)methyl)phenol (L 1 H) 4-((E)-(4-bromophenyl)diazenyl)-2-((E)- (phenylimino)methyl)phenol (L1H)
General procedure for the synthesis of metal complexes
L1H (20 mmol) dissolved in 40 cm3 absolute EtOH was mixed with 10 mmol Cu(Ac)2.H2O or Co(Ac)2.4H2O in 20 cm3 EtOH. The stirred mixture was refluxed for 24 h, then evaporated to 15-20 cm3 in vacuum and left to cool to room temperature. The compounds were precipitated after adding 5 cm3 EtOH. The products were filtered in vacuum, washed with a small amount of MeOH and water. Zn(L 1 )2 recrystallized from DMF. The products are soluble in solvents such as CHCl3, DMF and DMSO.
Result and Discussion
Synthesis of the compounds
The Schiff base ligand, L 1 H was prepared by the condensation of (E)-5-((4-bromophenyl)diazenyl)-2-hydroxybenzaldehyde with aniline, (1:1 molar ratio) in EtOH as shown in Fig. 1 The ligand is stable at room temperature and soluble in common organic solvents such as EtOH, MeOH, DMF and CH2Cl2. The complexes are also stable at room temperature. The complexes have oxygen and nitrogen atoms as π donors and the metal ions allow π electronic delocalization as shown in Figure. Also single crystals of Zn complex which is shown in Figure 4 and was grown from DMF solutions by slow evaporation too. (L  1 ) 2), with atomic numbering scheme. The thermal ellipsoids are drawn at the 50% probability level.
The effect of different solvent on the photoluminescence properties of the Schiff base ligands
The photoluminescence propertiesof the ligand (L1H) and their metal complexes (Cu(II), Co(II), Ni(II), Zn(II) and Fe(III)) were studied in DMF solvent using 1x10 -3 -1x10 -7 solutions and obtained data are given in Table 1 . At room temperature, the ligand and metal complexes exhibit similar emission spectra in the Uvvis region. The emission and excitation spectra of the ligand and metal complexes in different concentrations are shown in Figure 5 .
Zn(L 1 )2 Figure 5 . Photochemical specta of L1H and its metal complexes in different concentrations.
The spectra of the ligand show one emission band in the 680-684 nm range shorter wavelength (SW) region in 1x10 -3 M concentration and the other in the 680-684 nm range longer wavelength (LW) region. The photoluminescence emission peaks of the ligand (L1H) apparently produce red shift with the introduction of the accepting and donating electron groups such as -OH and Br. As shown also from Table 1 , the introduction of the electron donating groups by mesomeric and inductive effects causes the fluorescence characteristic emission peaks of the ligand to red-shift in the range of 5 nm. The reason is that the electron density of the OHgroub is increased with the unpaired electron pair effect. The ligand with hydroxyl and brom substituents possesses p→π conjugation that can increase their photoluminescence emission intensity [18] .
The excitation spectra of the ligand and their metal complexes was investigated in DMF and different concentrations (1x10 -3 -1x10 -7 ) obtained data are given in Table 1 . The spectra of the ligand are given in Figure 5 . Similar properties were shown also for excitation peaks of the metal complexes. In the 1.0x10 -3 M concentration, the ligands have highest excitation peaks in the 319-386 nm range. In the 1.0x10 -7 M concentration, the excitation peaks of the ligands have both lowest intensity and also shift to the lower regions (319 nm).
Conclusions
Photoluminescence properties of the schiff base ligand containing -N=N-group, The photoluminescence studies showed that, the ligand with hydroxyl and brom substituents possesses p→π conjugation that can increase their photoluminescence emission intensity.
4-((E)-(4-bromophenyl)diazenyl)-2-((E)-
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